Abstract--In this paper, we consider a discrete logistic equation
INTRODUCTION
One of the the basic differential equation models for population growth of a single species is the logistic equation
dx(t) -r(t)x(t)ll-~]
t>0, (1.1) dt ' -where r(.) and K(.) are positive functions in [0, co), representing the intrinsic growtk rate and the carrying capacity, respectively. When K(.) is constant, the dynamics of (1.1) are completely known: every positive solution converges to the positive equilibrium. In many situations, r(t) and K(t) can be assumed to be nonconstant periodic functions with a common period T to reflect the seasonal fluctuations. In such a periodic case, it has been shown that (1.1) has a positive T-periodic solution 2(t) which attracts every positive solution x(t) of (1.1) as t -~ oo.
See, e.g., [2] [3] [4] .
This work was supported by the NNSF of China and NSERC of Canada. *Author to whom all correspondence should be addressed. In this paper, we consider a discrete analogue of (1.1), (1.2) under the assumptions that x(0) > 0, {r(n)} and {g(n)} are strictly positive sequences of real numbers defined for n E N = {0, 1,2,... }. In addition, there exist positive constants r., r*, K., and K* such that
O<r.<_r(n)<r*, O<K.<K(n)<K*, HeN.
(1.3)
For a justification of (1.2), we refer to [1] . For (1.2), one may naturally conjecture a parallel conclusion: if {r(n)} and {K(n)} are both periodic with a common period w, then (1.2) has a positive w-periodic solution {5:(n)}, and every positive solution {x(n)} of (1.2) tends to {~(n)} as n --+ co. However, the following example shows that this cannot be true. 
for n E N. This implies {~(n)} is unstable and {x* (n)} is asymptotically stable. 
for any two solutions {x(n)} and {y(n)} of (1.2). ( 1.5) Then for any positive solution {x(n)} of (1.2), there exists a positive integer N such that
Unfortunately, the above two lemmas are incorrect as well. To see that Lemma A is invalid, let us consider the following example. Thus, x(2n + 1) < Zmin for n E N, which implies that (1.4) in Lemma A is incorrect.
To show Lemma B is incorrect, we consider the following two examples. In the rest of this paper, we will derive, in Section 3, sufficient conditions under which (1.2) has a unique, positive, and globally asymptotically stable periodic solution. For this purpose, in Section 2, we need to establish a persistence result.
PERSISTENCE
In this section, we establish the following persistence result for (1.2), which is a correction of Lemma A. We consider two cases.
CASE (i).
There exists a positive integer n0 > n* such that x(~0 + 1) < x(~0). Similar to Case 1 in the proof of(2.2), we see that n"
According to (2.5), we know limn-,oo x(n) = I. Letting n ---oc in (1.~) leads to lim~o~
Combining Cases (i) and (ii), we see that
Since e is arbitrary, we know (2.4) holds. The proof is completed by combining (2.2) with (2.4).
REMARK 2.1. Since u* <: Xmax, where Xmax is as in Lemma A, (2.1) gives a better upper bound than (1.4). This also confirms that the right half of (1.4) is valid (the left half is invalid though).
REMARK 2.2. In view of the proof of Theorem 2.1, we see that, if either limn-.oo K(n) does not exist or r* # 1, then u. < x(n) <_ u* eventually holds.
EXISTENCE AND STABILITY OF PERIODIC SOLUTION
Now we consider (1.2) with {r(n)} and {K(n)} being periodic, and we are concerned with the existence and stability of a periodic solution. First, we have the following existence result. Then there exists an w-periodic solution for equation (1.2) .
, then x(n) = K is a solution of (1.2) which implies Theorem 3.1
holds. Now assume that {K(n)} is not constant, so limn--.oo K(n) does not exist. By the assumptions, we see (1.3) holds with r. = minn~N{r(n)}, r* = maxn~N{r(n)}, K. = minn~g{K(n)}, and K* -~ maxneN{K(n)}. According to the proof of Theorem 2.1, it is easy to see that
for n • g. 
